The animal health situation in the Middle East is particularly unfavourable, as this area is exposed to many serious animal diseases. The Middle East is ill-prepared to institute disease prevention and control measures, due to deficiencies at both national and regional levels. Early detection, diagnosis and reporting of diseases must become a priority within these countries and effective communication should be maintained among them. Regional animal health programmes and the support of international institutions are essential to improve preparedness for natural or human-caused emergency situations, which can seriously affect animal health. Such emergencies can also have significant impacts on related public health issues.
Introduction
The Middle East region encompasses countries around the eastern Mediterranean. This area is largely defined by its political and economic situation, while the countries of the Middle East share several common ecological characteristics, from an epidemiological point of view. Infectious animal diseases move easily within the region, causing great economic losses. Animal health authorities are confronted by many challenges, due to the following main factors: -geographical position. This area is at the crossroads of international transportation between three continents: Europe, Asia and Africa;
-an unstable political situation. This instability is reflected in inadequate regional co-operation and little or no exchange of epidemiological information; -the need to restructure and consolidate national Veterinary Services. These Services have both peripheral (field activities, extension) and central (diagnosis and research) deficiencies; -the climatic conditions common to the various ecological sub-regions; -the diversity of livestock production systems, including predominantly extensive, traditional animal husbandry, characterised by communal grazing, as well as uncontrolled animal movements and nomadism; -the fact that most countries in the region are consistent importers of livestock and animal products; -the fact that the major routes of migratory birds, between Europe and Africa, cross this region; -different market trends in animals and animal products. These may affect decision-making and could also result in the introduction of exotic animal diseases; -demographic changes, characterised by a growing human population, desertification and increasingly limited water resources; -obvious disparities in economic wealth among these countries, influencing decision-making on animal health issues. Several authors have recently described this complex regional situation (2, 8, 16, 34, 36) .
In climatic terms, the entire region has a strongly marked pattern of summer drought and winter rain. Aridity (with rainfall often below 100 mm per year) and very hot summers characterise vast areas of land. Rainfall is extremely erratic in regard to both season and geographical location. However, there are two large river delta areas in the region, the Nile and the Mesopotamia, where large numbers of ruminants are concentrated, together with a dense and heterogeneous arthropod population. This situation represents an abundant source of wind-borne disease agents.
The land resources of the Middle East are small and fragile. Pastoralism is practised over large areas of steppes (grassy plains), which are widespread in almost every country in the region. Nomadic herding, involving mainly small ruminants, and seasonal transhumance are widely practised. Humans and animals tend to share common premises, making the former prone to zoonotic diseases. Productivity is low, due to:
-the small-scale, family-type farming structure -natural hazards, pests and diseases -the limited availability of feed resources -limited capital and credit.
Special festivals or occasions, such as the Bairam feast at the end of Ramadan, may involve the ritual slaughter of millions of animals. There is also a deep-rooted, traditional preference for home slaughter in the region. Together, these factors result in deficient meat inspection and poor disease monitoring. The Middle East has also become the largest importer of food and animal feed in the developing world, due to a rapidly growing population. Imports, principally of live sheep (an annual figure of more than 12 million, almost 64% of the global trade in live sheep) and animal products, now account for more than 25% of the total import bill for the region (34) .
This situation, when combined with serious political instability (which causes a lack of co-operation among various countries in the region and undermines regular and proper disease reporting), has created significantly unfavourable epizootiological conditions in the Middle East. These conditions also endanger neighbouring regions.
Animal health

Information obtained from official sources
Although some countries of the region have adequately functioning mechanisms for reporting animal diseases, zoonoses and food-borne disease, most do not have efficient surveillance and reporting systems in place. Under-reporting is common because:
-there are no adequate laboratory diagnostic facilities -there is insufficient professional and public awareness -reporting of some diseases, including zoonoses and food-borne disease, is not obligatory.
The poor animal health situation in the Middle East has been repeatedly demonstrated by the presence of major epizootic livestock diseases in the region. Some of these have been regarded as endemic for many decades, while others penetrated the Middle East for the first time during the last years of the 20th Century, and have since become established. Examples include Rift Valley fever (RVF) (14) , lumpy skin disease (LSD) (30, 33) and peste des petits ruminants (PPR) (38) .
Information on the disease situation in the Middle East is derived principally from the statistics of the World Organisation for Animal Health (OIE). All OIE Member Countries are expected to officially report to the main office any occurrence of a listed disease within their respective boundaries, in line with a procedure outlined in the Terrestrial Animal Health Code (41) .
A recent decision by the Member Countries of the OIE in committee meant that, from mid-2005, all notifiable diseases were amalgamated into a single list. In addition, requirements for initial and subsequent periodic disease reports have been substantially revised. However, in this paper, the authors will refer to the procedures which existed until mid-2005.
According to these earlier provisions, all notifiable diseases were divided into two lists, as follows: -List A included transmissible animal diseases characterised by their potential for very serious and rapid spread, irrespective of national borders -List B included animal diseases which presented significant socio-economic and/or public health consequences within countries.
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In terms of the avian diseases on List A, highly pathogenic avian influenza (HPAI) has never been reported from Bahrain, Cyprus, Iran, Jordan, Kuwait, Libya or the UAE. Newcastle disease (ND) also seems to be prevalent in the region, though it is poorly reported. In their annual reports to the OIE, two countries, Qatar and Oman, referred to ND as a disease which had never been reported within their respective territories. Vaccination against ND is practised in all Middle-Eastern countries. 
Information obtained from other sources
Bahrain
There were no postings from Bahrain.
Cyprus
There were 12 animal health-related postings from Cyprus, including: 
Palestinian Authority
There were no postings from the Palestinian Authority.
Qatar
There were no postings from Qatar.
Saudi Arabia
There were 75 animal health-related postings from Saudi Arabia, including: 
United Arab Emirates
There were seven animal health-related postings from the UAE, including: Important data can also be derived from papers and reviews published in scientific journals. To cite one example: the presence of PPR in Yemen was indicated in a Regional Animal Disease Surveillance and Control Network (RADISCON) report, published after the visit of an FAO expert to Yemen at the end of 1998. The disease may have entered Yemen several years earlier (38) .
Bovine ephemeral fever has been reported to be reemerging in several Middle-Eastern countries since the early 1990s. In Israel, the mortality rate in 1990 was 3% and in 1999 almost 4% in affected dairy herds (42) . The average mortality or emergency slaughter rate in these herds was 0.4% for calves (up to one year old) and 4.4% for cows in lactation. In Saudi Arabia, the mortality rates varied between 0% and 2.6% (1).
Akabane virus has been reported as a cause of epizootics of congenital malformations in ruminants in Israel (32); the virus was also identified in Oman. Serological surveys have demonstrated antibodies to Akabane virus in domestic animals in Cyprus, Syria and Turkey (43).
However, so far, these sources have lacked the urgency required to handle emergency situations effectively.
Veterinary public health and food safety
In general, most countries in the Middle East have limited capacity and resources to plan and implement policies to control zoonoses and food-borne diseases which affect public health, animal health, production and trade.
The important notifiable zoonotic and food-borne diseases in the region are as follows: In addition, RVF and West Nile fever (WNF) are emerging. Creutzfeldt-Jakob disease has recently been added to the list in most countries. The authors will briefly discuss selected bacterial and viral diseases, below.
Food-borne diseases with symptoms of fever and diarrhoea are common in daily life and generally accepted as mild and self-limiting. Medical help is sought only when the problem becomes serious, with life-threatening symptoms.
A few of the countries in the region maintain poor food safety and surveillance systems. The priorities of these countries are to reduce acute diarrhoea and improve water sanitation. Others have acceptable surveillance systems in which the common food-borne diseases are reported; the food safety infrastructure in these countries has been substantially improved in recent years. Jordan, for example, has finalised a study on the importance of foodborne diseases. However, a great deal remains to be achieved in the area of food safety, including establishing priorities when trying to reduce the incidence of important food pathogens. It was found that poultry and other types of meat accounted for 79% of food poisoning cases.
In Lebanon, Salmonella was the most common cause of food poisoning. In addition, trichinellosis, mostly from wild boar, was a serious public health concern.
Zoonoses
The following selected zoonotic diseases are of significance in the region: 
Brucellosis
Brucellosis, caused by Brucella melitensis, is a zoonosis endemic in all Middle-Eastern Countries, significantly affecting public health and with serious economic implications. It causes abortion 'storms' in goats and sheep and infections in humans (principally affecting rural populations and consumers of unpasteurised dairy products). Cattle, buffalo and camels can also be infected. The disease has a seasonal pattern, with the highest incidence during spring and summer. There is some controversy over the best policy for controlling brucellosis in animals. In some countries, the 'test and slaughter' policy has been adopted, together with the vaccination of young females. In others, mass vaccination has recently begun, particularly for sheep and goats. The most commonly used vaccine to control B. melitensis is Rev. 1 vaccine. Brucella abortus S19 is used in cattle. RB51 vaccine for cattle is used on a small scale in some countries. Vaccination is limited to cattle and small ruminants (29) .
In Jordan, the human incidence of disease (cases per 100,000 head of population) reached record figures of 26.1 in 1991 and 22.6 in 1995. By 1999, the figure had been reduced to 8.8 (3).
Cyprus has a control programme based on the test and slaughter of seropositive animals, and vaccinations are not permitted. During the 1990s, Israel conducted a large-scale test and slaughter programme, significantly reducing the infection rate. At present, mass vaccination, using Rev. 1, by the intraocular route, is practised (6).
Rabies
Rabies is still an important public health threat in most Middle-Eastern countries. Reliable data on rabies are scarce for many geographical areas of the world and the Middle East is no exception. According to available information, the major form of the disease in the southern and eastern parts of the region is urban canine rabies. During the last 15 to 20 years, wildlife (sylvatic) rabies became a problem on the Arabian Peninsula, particularly in Oman, Saudi Arabia, the UAE and Yemen (39).
Cyprus, Kuwait and Qatar are reported as being free from rabies. Post-exposure vaccination of humans, control of stray dogs and vaccination of domestic dogs are the main approaches applied by Middle-Eastern countries to prevent the disease in humans. In Israel, where sylvatic rabies has been dominant since 1975, oral vaccination of wildlife has been applied since 1998, significantly reducing the infection rate in foxes and jackals. Domestic dogs are annually and compulsorily vaccinated, and identified by microchips (26) .
Leishmaniosis
Leishmaniosis is caused in the Middle East by viscerotropic and dermatropic strains of Leishmania infantum and L. tropica. The dog is the domestic reservoir but other mammals may act as sylvatic or peri-domestic hosts. The parasites are transmitted by sandflies belonging to the subgenus Phlebotomus, which bite a wide range of warmblooded animals, including people.
The extension of irrigation areas in Deir-es-tor, in northeastern Syria, near the Euphrates River, where crops were grown for feeding sheep and goats, encouraged the multiplication of gerbils, which are the main animal reservoirs for zoonotic leishmanioses, and an epidemic of the disease subsequently appeared in the population of the area. This is a good example of environmental changes which favour outbreaks of zoonoses.
Rift Valley fever
This disease has also caused explosive epidemics in the region, most notably in Egypt (1977) (1978) (1986) (1987) ) (23, 24) , resulting in hundreds of human deaths and heavy losses in the animal industry. Mass vaccinations were conducted and are still annually performed in cattle, sheep and goats. 
West Nile fever
West Nile fever, an arboviral zoonotic disease transmitted by mosquitoes, has been reported in humans in Egypt and Israel since the early 1950s. Epidemics among the human populations of many African, Middle Eastern and some Mediterranean countries have been recorded at approximately ten-year intervals (25) .
During the early 1960s, West Nile virus (WNV) was isolated in Egypt from cases of encephalitis in horses. In Israel, cases of severe meningo-encephalitis associated with WNV infection were recorded in humans in 1957. An outbreak in geese was seen in Israel in 1998 (20) , and later in horses (37) ; cases of the disease in humans have been reported during the late summer months of each year since 2000. The possible introduction of the virus into Israel in 1998 by migrating storks has been documented (21).
Crimean-Congo haemorrhagic fever
This disease, a tick-borne viral zoonosis, has been reported in a few countries of the Middle East. The number of potential hosts is high.
The virus has been isolated from numerous species and subspecies of hard ticks, while antibodies have been found in many domestic and wild animals, including hedgehogs, hares and rodents.
Most human cases of CCHF occur in rural areas among farmers or livestock handlers, or among medical personnel, as reported in Dubai in 1979.
Cases of CCHF have been reported from Egypt, Saudi Arabia, Iraq, Iran and the Gulf countries. Recently, clinical cases have been documented in humans in Turkey (17) .
Other diseases
Echinococcosis-hydatidosis (7, 27, 31) and salmonellosis (5) also deserve to be mentioned. Other zoonoses prevalent in the region (40) are out of the scope of this review.
Provisions for managing animal health emergencies in the Middle East
The classical approach to establishing and maintaining a national programme for controlling animal diseases includes, as minimum prerequisites, the following measures:
-the controlled importation of animals and animal products -efficient disease monitoring in the field -rapid and reliable laboratory diagnosis -epidemiosurveillance, with appropriate communication networks both within and outside the country -an effective veterinary infrastructure in the field, to apply the necessary disease control measures, either directly or through accredited professionals -appropriate rules and legislation and the tools for their effective enforcement.
As previously described, a proportion of countries in the Middle East lack some or all of these prerequisites. This has been demonstrated on several occasions in recent decades, for instance, the introduction and spread of RVF, LSD and PPR -diseases which have become entrenched in the region though previously unknown there. Other emerging disease agents may also become established or 'get a foothold' and cause devastating losses to animal and/or public health if these are not recognised and identified in time, before spread occurs. A current example is the threat of avian influenza.
As a result of the inadequate flow of information in the region, caused by the absence of diagnostic data, inadequate communication and political difficulties, preventive mass vaccination is the only effective method, at present, to minimise or prevent catastrophes. Thus, for many years, several Middle-Eastern countries have continuously applied a trivalent FMD vaccine, incorporating serotypes O1, A 22 and Asia 1, even though, for several years, type O has been the only prevalent virus type in the region. Other widely used vaccines are as follows: However, the effectiveness of such measures is hampered by a lack of regional co-operation. It is therefore of the utmost importance to invest effort into overcoming political obstacles and enhancing regional projects. To this end, the involvement of international organisations, such as the FAO, OIE, European Union, USAID, the International Fund for Agricultural Development (IFAD) and WHO, is vital. Some programmes are already operating in the region, with promising results. 'The need for database creation/upgrading is strong to be able to follow the epidemiology of List A diseases within the region, RP and PPR being cases in point.'
Control of zoonoses and foodborne diseases in the countries of the Middle East -the inherited colonial system of assigning VPH activities to other authorities (such as health inspectors), rather than to Veterinary Services -confusion as to which authority should actually be responsible in a given field -a lack of epidemiological studies and knowledge of the real extent of VPH problems -lack of training -inadequately staffed and poorly equipped Veterinary Services -lack of public awareness.
Nonetheless, a few countries have made excellent progress in reorganising VPH activities and eradicating serious zoonoses. International organisations, such as the OIE, FAO and WHO, can help greatly in establishing efficient VPH programmes (10, 11, 12, 13, 40) . In 2003, the Government of Saudi Arabia established an independent body which is solely responsible for the enforcement of food and drug legislation in this country.
In most countries of the Gulf, Municipal Authorities play a central role in food control management. The development of legislation on food is divided between the Quarantine Service and various Ministries.
This 'multiple-agency model' prevails in the Middle East.
There is a tendency to focus on the consultation and collaboration processes when developing legislation. This approach is intended to improve efficiency, minimise duplication and identify gaps in public and animal health protection.
The multidisciplinary nature of any approach to controlling zoonoses and food-borne diseases is selfevident. It requires the co-operation of many professionals to develop, agree on and effectively implement a carefully formulated common vision, which encompasses their objectives for surveillance, early warning and preparedness.
Successful prevention and control of zoonoses and foodborne diseases also require public education, since the public must be aware of the risks posed to their health. Above all, it requires efficient and effective co-operation between the Veterinary, Medical, Public Health and other Government Services and non-governmental organisations. This is proven by the excellent results gained in controlling transboundary animal diseases and important zoonoses in Cyprus (6).
Contingency planning and rapid response
Contingency plans for existing transboundary animal diseases or those which may be introduced to the region should be developed on a regional basis. At present, such plans are non-existent. These diseases, even if introduced into only one country, constitute a continuing threat to livestock, public health and trade, and may have serious socio-economic consequences for the whole region. Such an event is unpredictable and may occur on a scale that nobody can anticipate. To cope with such difficult situations, Veterinary Services and all other available resources would have to be mobilised and stretched to their limits. To have any chance of success in controlling and eliminating a major epizootic, Veterinary Services must make timely and efficient preparations.
Developing the capacity required to respond rapidly to an animal health emergency is known as 'contingency planning'.
Contingency plans should be prepared for all transboundary diseases that exist in the region or its vicinity. Detailed arrangements for the management of a crisis should be worked out in advance, i.e.:
-describing the various co-ordinating committees -identifying national and international expertise and infrastructure (laboratories, research institutes, reference centres, etc.) -identifying the logistical resources available in different localities and regions (communications, transportation vehicles, etc.).
The involvement of external bodies (e.g. the police, army, etc.) should be foreseen in case there is a need to control animal transportations/movements through roadblocks or check-points. Risk analysis and assessment must be used to identify and prioritise all those diseases for which contingency plans should be designed.
As part of the contingency plan, the professionals concerned should identify those areas (such as quarantine measures, border controls, active disease surveillance and laboratory diagnostic capabilities) in which capabilities need to be strengthened. The timetable for implementing control measures might differ for each disease. The types of vaccines to be used must be decided and sufficient stocks maintained for use in case of an emergency.
Effective contingency planning requires more than just the advance preparation of written instructions and operating procedures. It must include animal and farm identification systems. Managing the large-scale destruction of animals and disposal of carcasses and other contaminated material, with or without emergency mass vaccinations, within the shortest possible time poses a huge challenge to the competent authority. Pro-active public awareness programmes may prevent the expected criticisms and pressures from the public, livestock-owners and traders. Moreover, these systems should undergo constant review for continuous updating.
Simulation exercises should be regularly conducted to ensure that these contingency plans are fully understood by all public and private veterinarians, livestock-owners, traders, police, local authorities and other ancillary bodies, and will immediately be able to be implemented when needed.
Contingency plans should be concise and clear. They should provide legal backing and sufficient information to allow competent authorities to make the required decisions and implement all necessary measures. The format and contents of the contingency plan should be tailored to the specific requirements and circumstances of each country in the region. 
Conclusion
The Middle East is extremely prone to the introduction of exotic epizootic disease and the spread of endemic infections and zoonotic diseases. Political instability adds to the graveness of the situation. The presence of dormant as well as active extremist elements, who may at some stage decide to use bioterror, increases the challenge confronting countries in the region. Early disease detection systems, the development and improvement of diagnostic capabilities and the strengthening of veterinary field services are all needed. But the most urgently needed requirement is a radical improvement in animal health communication and co-ordination systems, both within countries -namely, between national headquarters and peripheral units -and among them. Achieving this change is crucial to controlling animal and zoonotic diseases in the Middle East, as well as in individual countries. Regional projects that target improving animal health communication and co-ordination systems, with the assistance of international organisations, are of the utmost importance. Ultimate success may be achieved only if these efforts are combined with local initiatives. 
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Resumen En Oriente Medio la situación zoosanitaria resulta especialmente delicada, pues la región está expuesta a muchas y graves enfermedades animales. Debido a las carencias de los países y de la zona en su conjunto, Oriente Medio está mal preparado para instituir medidas de prevención y control de enfermedades. Estos países deben dar prioridad a la detección, diagnóstico y notificación precoces de enfermedades e instaurar mecanismos eficaces de comunicación entre ellos. Los programas regionales de sanidad animal y el apoyo de las instituciones internacionales son dos elementos básicos para mejorar la preparación ante situaciones de emergencia de origen natural o antrópico, susceptibles de perjudicar gravemente la salud animal. Este tipo de emergencias, además, pueden tener importantes repercusiones en el terreno conexo de la salud pública.
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